Introduction
Alveolar ridge alteration likely occurs due to advanced periodontal disease, abscess formation, traumatic injuries, or tooth extractions and can lead to esthetic and/or functional compromises by the patient. Tissue loss may reduce either the buccolingual or the apicocoronal ridge dimension, or both, which leads to a deformed ridge. Seibert defined three qualitative classes (Class I -III) of ridge alterations based on this observation. 1, 2 In addition, a quantification of the tissue loss was suggested by Allen 3 as follows: "…by assessing the depth of the defect relative to the adjacent ridge: mild = less than 3 mm, moderate = 3 to 6 mm, severe = greater than 6 mm."
The esthetic reconstruction of such a defect is a challenge for the clinician. Periodontal plastic surgery is a treatment option available for establishing an optimal soft tissue contour to facilitate successful prosthetic reconstruction with fixed partial dentures. This approach requires close interaction between the periodontist, prosthodontist, and dental technician in order to meet the functional and esthetic demands of the patient.
There are patient-related factors that have to be kept in mind when planning for the use of periodontal plastic surgery. These include proper plaque control by the patient to eliminate periodontal inflammation and smoking cessation, if necessary, since cigarette smoking plays a major role in the outcome of periodontal plastic surgery. 4, 6 The patient needs to be informed about the healing and tissue remodelling time required before the final prosthesis can be fabricated since wound healing is a long-term process and tissue shrinking can be expected for several months after surgery.
This clinical report provides an approach for the treatment of moderate alveolar ridge defects. Surgical ridge augmentation using different soft tissue grafting procedures was performed using two steps.
Case Report Diagnosis
A 38-year-old woman presented to the Department of Periodontology, Endodontology and Cariology of the School of Dentistry at the University of Basel in Basel, Switzerland with the hope of improving the esthetic appearance of the maxillary anterior segment of her dentition. The patient had never smoked and was in good general health. The oral hygiene was generally good but cleaning of the interdental spaces could be improved. A clinical-radiological examination revealed an increased periodontal probing depth and bleeding on probing around approximately half of her dentition as well as furcation involvement. There was advanced soft and hard tissue loss in the maxillary anterior alveolar ridge area around both central incisors and teeth numbers 13 and 24 (FDI two-digit numbering system) were missing (Figures 1 and 2 ).
The diagnosis was chronic periodontitis 7 and, after extraction of the maxillary central incisors, a Class III defect with buccolingual and apicocoronal tissue loss in the anterior maxillary anterior region according to the Seibert classification.
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Treatment
A personalized oral hygiene program including use of interdental brushes was initiated. Both central maxillary incisors were extracted, due to the advanced bone loss, increased tooth-mobility, and the need for an endodontic re-treatment. A fixed interim prosthesis was placed after preparation of FDI teeth numbers 14, 12, 22, and 23 ( Figures  3 and 4) . Root-canal therapy was done on tooth 22 and conservative, non-surgical periodontal treatment was performed within two appointments using hand and ultrasonic instruments.
The re-evaluation of the periodontal conditions after three months revealed clinically acceptable probing depths, indicating "closed periodontal Two grafts, starting on the left side, were harvested from the right and left side of the palate ( Figure 6 ).
Care was taken in order to avoid damage to the palatine artery. The connective tissue segment or inlay/interpositional portions of each graft were tucked into the labial pouch. The onlay portions pockets" on most of the involved periodontia. 8 As a result, the reconstructive process was initiated after the patient was informed about treatment alternatives, the risks of each treatment alternative, the timeframe for treatment, and the likelihood of multiple operations. Augmentation of the defect with a combined onlay-interpositional graft procedure was the treatment of choice due to the tissue loss in width and height of the alveolar ridge. Local anesthesia was administrated labially in the maxillary anterior area and on both sides of the palate after pre-surgical rinsing with chlorhexidine. A split thickness flap was elevated and a labial pouch prepared. The epithelium was removed on the labial-crestal aspect of the ridge using an "American Football-shaped" ISO 023 Diamante bur (Intensiv, Grancia, Switzerland) and incisions were made into the connective tissue using a 15c Scalpel blade ( Figure 5 ). The wound was sutured using 6-0 Perma Sharp monofilament polypropylene material (Hu-Friedy, Chicago, IL, USA) and were removed after nine days of uneventful wound healing ( Figure 9 ).
After three months, the second augmentative procedure was initiated ( Figure 10 ). Following an oral rinse with 0.2% chlorhexidine, local anesthesia was administrated labially and on the left side of the palate. A full thickness flap (initially as a partial thickness flap) with vertical releasing incisions was prepared ( Figure 11 ).
A connective tissue graft was harvested from the palate, 11 using a modified "trap door" approach without vertical releasing incisions (Figures 12  and 13 ).
The graft was placed on the periosteum of the alveolar ridge and fixed using Vicryl 5-0 absorbable suture material (Ethicon, Johnson & Johnson, Somerville, NJ, USA). The donor area wound was then sutured. After mobilization of the labial flap in a coronal direction, Perma Sharp 7-0 sutures were placed (Hu-Friedy, Chicago, IL, USA). The graft was completely submerged and the wound primarily closed (Figure 14) . The initial healing was uneventful, and the sutures were removed six days post surgery. The patient felt uncomfortable seven days post operative and presented with a swollen upper lip. An antibiotic (Amoxicillin, 375 mg, three times a day) was prescribed for seven days. The pain decreased a day after antibiotic intake then further healing was uneventful.
Regularly follow up appointments revealed no visible changes five months post surgery.
consisting of connective tissue and epithelium were placed on the prepared alveolar ridge. The graft was fixed and sutured around its circumference using 5x0 Prolene monofilament polypropylene material (Ethicon, Johnson & Johnson, Somerville, NJ, USA) ( Figure 7 ).
The apical aspects of the pontics of the interim prosthesis were reduced to prevent the surgical site from creating pressure against the pontics as a result of the likely swelling of the augmented area. After modification, the interim prosthesis was placed followed by an acrylic surgical splint (Figure 8 ).
Post-operative instructions included chlorhexidine (0.2%) rinsing twice a day for one minute, use of prescribed analgetics (Paracetamol 500 mg as needed for severe pain), application of cold compresses for 20 minutes every two hours the first day after the operation, and restriction of sports or physical activity for up to ten days after the operation.
Healing was uneventful and sutures were removed eight days post-surgery. A minor defect was still present after three months resulting in the need for additional augmentation with subepithelial connective tissue graft in an apicocoronal direction. 9 Frenula as well as other mucogingival disorders should not be corrected at the same time as the augmentation procedures. 10 During a separate surgery under local anesthesia a V-Y-shaped incision was used to remove the maxillary midline frenulum to prevent relapse of the augmentation due to tension on the augmented ridge site. Follow-up examination confirmed a stable outcome for up to a year ( Figure 16 ).
Discussion
Periodontal plastic surgery is defined as "…those procedures performed to correct or eliminate anatomic, developmental, or traumatic deformities of the gingiva or alveolar mucosa so as to provide functional and aesthetic results." 12 Perhaps this case presentation demonstrates some potential for the use of such surgical techniques. In the past, periodontal plastic surgical procedures were often performed under optical magnification using microsurgery instruments and extrafine needles and suturing materials up to size 8-0 which resulted in the adoption of the term "periodontal microsurgery" introduced by Tibbets and Shanelec. 13 Microsurgery is used for plastic and regenerative periodontal surgery due to its improved esthetics as well as regenerative outcome. 14, 15 Undisturbed wound healing tends to result in virtually scar-free soft tissue. Suture material is of the utmost importance for primary wound closure especially in a moist and infectious environment. Leknes and co-workers demonstrated clinically and histologically variations in gingival tissue reactions related to the suture material used. 16 Polyfil silk sutures traditionally used in the oral cavity were not used in the present case due to the findings of their study. The visible (removable) suture material used was monofil synthetic and non-absorbable ranging in size from 5-0 to 7-0. Such materials provide some favorable characteristics such as decreased plaque accumulation, minimal soft tissue trauma, and no capillarity action which leads to a decreased inflammatory reaction of the oral tissues.
Summary
This case illustrates the esthetic reconstruction of a moderate alveolar defect. Since shrinkage of augmented soft tissues is at least in part unpredictable there is a need to inform the patient on variable esthetic outcomes as well the likelihood of additional surgery. A two-step approach using different soft tissue grafting procedures might be helpful in planning and treating patients like the one in the present case. Approximately four to six months are required for soft tissue remodelling of the augmented tissues which needs to be respected before the final prosthesis is placed.
Adjustment of the pontics was initiated to achieve an optimal cervical contour as well as a favorable emergence profile for esthetic reasons ( Figure 15 ).
After several modifications, a satisfactory outcome was achieved. However, any further improvements, such as technological changes on the prosthesis, were refused by the patient. After 1.5 years of treatment, the final fixed prosthesis was placed and the patient started on a threemonth supportive periodontal therapy program. 
